childhood experiences, can impact mental and physical health across the lifespan and interfere with selfcare and access to or use of health care services. [1] [2] [3] In addition, unaddressed trauma can lead to a cascade of negative coping strategies and distress, potentially resulting in a cross-generational cycle of trauma vulnerability. In health care settings, the adverse consequences of traumatic experiences can be mitigated through recognition and responding sensitively to the particular needs of patients who have experienced trauma. [4] [5] [6] Trauma-informed care (TIC) is an approach that takes patients' experiences of trauma into account in clinical care delivery, along with an understanding of scope and impacts of trauma exposures among the patient population. It requires skills in assessing for and responding to patients' disclosures of trauma exposures and related symptoms, and utilizing practices designed to address-and not exacerbate-trauma symptoms. The Substance Abuse and Mental Health Services Administration (SAMHSA) characterizes four key elements of TIC approaches: "realizing the widespread impact of trauma and understands potential paths for recovery; recognizing the signs and symptoms of trauma in clients, families, staff, and others involved with the system; responding by fully integrating knowledge about BACKGROUND AND OBJECTIVES: Experiences of psychological trauma are common among primary care patient populations, and adversely affect patients' health and health care utilization. Trauma-informed care (TIC) is a framework for identifying and responding to patients' experiences of psychological trauma to avoid retraumatization. The purpose of this study was to evaluate the current state of TIC training in family medicine residency programs in the United States in order to identify opportunities for and barriers to TIC training.
METHODS:
Items addressing the four core domains of TIC were incorporated into the 2017 Council of Academy Family Medicine Educational Research Alliance (CERA) survey of program directors. The items assessed the presence, content, and sufficiency of TIC curriculum, as well as barriers to further integration of TIC training.
RESULTS: Approximately 50% of programs responded to the survey. Of 263 respondents, 71 (27%) reported TIC training in their curriculum, but the majority devoted less than 5 hours annually to core content. The content most commonly addressed recognizing signs of trauma, most frequently using didactic formats. Overall, just over one-half of the programs reported that their curriculum met patients' TIC needs "somewhat" (48.5%) or "a great deal" (4.6%). Lack of a champion followed by lack of time were the most commonly cited barriers to integrating TIC training.
CONCLUSIONS:
Despite the acknowledged importance of effects of trauma in health care, this study identified insufficient exposure to training in the core TIC domains in family medicine residency programs, underscoring a need for greater integration of TIC training during residency. 1 Knowledge of a patient's trauma experiences can improve provider sensitivity to the patient, avoid retraumatizing, and inform understanding of symptom development and management. [5] [6] An example is found in the recent outbreak of Ebola virus disease, where subsequent screening conducted without adequate sensitivity to patients' trauma-related experiences could unintentionally exacerbate posttraumatic responses and inhibit sufficient disclosure and help-seeking. 7 National professional organizations and recommendations from experts have called for primary care providers to be more trauma-informed and address patient experiences of trauma across the lifespan. [6] [7] [8] [9] Widespread recognition of individual-and community-level trauma experiences as a social determinant of health that affects health behaviors, including access to care and health outcomes, is relatively new. Recommendations for assessment of patient trauma experiences have expanded over the last decade with limited implementation to date. [8] [9] New initiatives typically pose challenges to existing programs, and already-saturated training needs may be barriers to implementing TIC approaches in clinical care and residency training programs. [10] [11] Further, medical education teaching models have not fully adapted to the current complexity of our health care environment. 12 The purpose of this study was to assess the current state of TIC-related training in family medicine residency programs in order to identify gaps in training, areas for further development, and barriers to further implementation of TIC-related training.
Methods
To assess the current state of TIC-related training in US family medicine residency programs, we developed measurement items that were included in the 2017 survey of family medicine residency program directors conducted by the Council of Academic Family Medicine Educational Research Alliance (CERA). 13 The TIC-specific items were based on approaches as defined by SAMHSA. The CERA Steering Committee piloted the survey items in a sample of family medicine educators who were not included in the final survey sample. Data were collected from September 2017 to October, 2017. The Institutional Review Board of the American Academy of Family Physicians approved the project, and the Institutional Review Board of the University of Pennsylvania granted exemption to the analysis of survey data.
The sampling frame for the survey was directors of all US family medicine residency programs that are accredited by the Accreditation Council for Graduate Medical Education (ACGME). Programs were identified by the Association of Family Medicine Residency Directors (AFMRD). Invitations to participate in the survey along with a link to the online survey platform were sent to program directors by email, with up to five follow-up emails to encourage participation.
Programs were asked to report whether their curriculum included any TIC elements, perceived sufficiency in meeting trauma-related patient needs, and barriers to integrating or expanding TIC into their residency curriculum. Programs that reported any TIC curriculum were further asked to estimate the number of hours dedicated to TIC curriculum and to characterize the TIC-related topics and teaching modalities included in their curricula. The analyses included descriptions of: (1) the proportion of programs reporting any TIC elements in their curricula and number of hours among those with any TIC, (2) the proportion of programs indicating each level of TIC program sufficiency and implementation barriers (scale of 1-4), (3) comparison of mean sufficiency and barriers scores between programs with and without any TIC curricula, and (4) the proportion of programs with any TIC elements that included each of the teaching topics and modalities. Analyses were performed using IBM SPSS Statistics software, version 24.
Results

Respondent Program Characteristics
The survey was sent to 503 out of 526 US family medicine residency program directors; the remaining 23 programs had previously opted out of CERA surveys or were unable to be reached via email. A total of 267 program directors responded to the survey, but four respondents did not complete TIC-specific items on the survey, resulting in a response rate of 52.3% (263/503) for the TIC items.
Among the 263 programs, the majority (58.2%) were communitybased, university-affiliated programs, while 17.5% were university-based, and 17.1% community-based without a university affiliation (Table 1) . Ten programs were military-based and nine had other affiliations (including combinations of university-, community-, and military-based and teaching health centers). Nearly half (47.5%) of the programs supported between 19 and 31 residents. Twenty-seven percent of the programs reported TIC training as part of their program's curriculum in some way. Among programs with any TIC curriculum, most (72.9%) had up to 5 hours/year; nine (19.9%) programs had more than 10 hours of TIC training per year. The included programs were similar to the full sampling frame in both geographic region and residency size, although with slightly more representation from more western states and less from the eastern part of the country. We did not find any statistically significant differences in presence of TIC curriculum by program characteristics (analysis not shown in table).
Sufficiency of and Barriers to TIC Integration
Perceived sufficiency in meeting trauma-related patient needs and barriers to integration of TIC-related Abbreviation: TIC, trauma-informed care.
* Data provided from STFM for the full list of residency programs to which the survey was sent; only information on geographic region and number of residents is available for the full list.
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curriculum were assessed on a 4-point scale from 1 ("not at all") to 4 ("a great deal"). Fifty-three percent of all programs (84.3% of those with any TIC curriculum and 41.6% of those without TIC curriculum) rated their program as "somewhat" or "a great deal" sufficient in meeting the trauma-related needs of patients. One in 10 programs (2.9% of those with any TIC, and 12.6% of those with no TIC) reported that their program was "not at all" sufficient in meeting patient trauma-related needs ( Table 2 ). Only 8.6% of programs with any TIC curriculum and 3.2% of those with no TIC curriculum reported "a great deal" sufficient in meeting patients' trauma-related needs.
Among the barriers to integrating or expanding TIC training in the residency curriculum, "lack of a trauma-informed care practice champion" was rated as the most common ("a great deal") barrier for the most programs (49.8%), with over 80% of programs reporting that this was at least "somewhat" of a barrier ( Table  2 ). The factor most commonly identified as at least "somewhat" of a barrier to TIC integration was lack of time, with only 4.3% of programs indicating that this was "not at all" a barrier. Lack of recognition of need for TIC-related curriculum was indicated as a barrier "somewhat" or "a great deal" by 42% of programs with any TIC-related curriculum and 81% of those with no TIC-related curriculum. Ninety percent of programs with no TIC-related curriculum (and 49% of those with any TIC-related curriculum) indicated that lack of a local TIC champion was "a great deal" of a barrier to TIC curriculum implementation.
Mean scores for perceived sufficiency in meeting trauma-related patient needs were higher among programs with any TIC curriculum versus those with no TIC curriculum (2.9 vs 2.32; Figure 1 ). Mean scores for extent of each of the categories of barriers were higher for those with no TIC curriculum than with any TIC curriculum, except for lack of time, for which there was no statistically significant difference between the two groups. Among the "any TIC" group, lack of time was the most highly-rated barrier and lack of recognition of need as the lowestrated barrier. Among the "no TIC" group, lack of a TIC champion was identified as the highest-rated barrier, with lack of recognition of need as the lowest.
TIC Curriculum Topics and Activities Among Programs Reporting Any TIC Curriculum
Among the programs with any TIC curriculum (n=71), all but one (98.6%) reported at least one of the curricular activities, with didactics being the most frequently reported (97.2%) TIC-related activity ( Figure  2 ). The majority of the programs (69%) reported case-based or clinical supervision activities, and fewer than one in ten (8.5%) programs reported using standardized patients or objective structured clinical examination (OSCE) for TIC curricular activities. Nearly all of the described TIC content areas were covered among the activities by all programs, with the most (98.6%) covering recognizing, followed by responding (88.7%), addressing among clinicians/staff (88.7%), and resisting (74.6%).
Discussion
This study evaluated the presence and sufficiency of, as well as barriers to inclusion of TIC training in family medicine residency programs. Most of the programs do not have TIC curricular elements for residents, and nearly all programs (>95%) reported room for improvement in meeting patients' TIC-related needs. Lack of a local champion and lack of time were barriers to TIC integration for more than 80% of programs; more than 70% also reported lack of recognition of need as implementation barriers. Not surprisingly, programs without any current TIC curriculum rated their program as less sufficient in meeting patients' traumarelated needs and as facing higher levels of barriers to curricular implementation compared with programs with existing content. However, it is noteworthy that over 41% of those without any TIC curriculum indicated their program was at least somewhat sufficient in meeting patients' trauma-related needs. Among programs with any TIC-related curriculum, most utilized didactic methods most commonly focused on recognizing trauma-related symptoms. This reliance on didactic methods to recognize symptoms alone may be insufficient for learners to acquire needed knowledge and skills. 12 Study findings related to the penetration of TIC curriculum in family medicine residency programs should be considered in the context of a 50% response rate. We do not know the extent of TIC curriculum among nonresponders. The lack of association between program characteristics and TIC may be due to limited sample size or limited information about program characteristics, for example, programs serving a population with high rates of trauma exposure (eg, refugees, sexual assault survivors). Additionally, although surveys were completed by program directors who likely have strong knowledge of their curriculum, it is possible that another program representative may have had different responses to the survey items. Self-report data are always subject to social desirability bias which may lead to an overestimation of the true penetration of TIC curricular components in our study. Survey respondents were not asked to include their individual or program identities, which may help mitigate social desirability bias. Despite these methodological limitations, study findings reveal important gaps training in patients' trauma-related needs, and therefore a need for greater attention and response to trauma experiences and related symptoms among both patients and clinical providers and staff. It is crucial to ensure trainees' knowledge of the impacts of trauma on patients' health and the potential health benefits of appropriately addressing trauma experience in the clinical setting. Further, TIC approaches can also help improve overall patient-centered care delivery. 10 Our findings also point to areas of knowledge gap. More research is needed on approaches for successful integration of TIC training into existing behavioral health curricula. The study identified lack of a champion or time as primary barriers to implementation of TIC, and it is unknown whether programs had faculty with the expertise or training to provide leadership needed for integration of TIC training into existing longitudinal curricula. Research is needed on existing best practices for TIC training within training programs. The mastery learning model is grounded in opportunities for knowledge and skill acquisition through purposeful practice, measurement of formative achievements, feedback and coaching, and thorough measurement of learner outcomes.
14 This model is well suited to TIC training to prepare family medicine physicians to screen for trauma, recognize the signs and symptoms, and respond to patient care needs without retraumatizing. Physician readiness for TIC may be enhanced by the application of specific curricula including setting expectations for knowledge and skills, providing opportunities to practice newly acquired skills, and measuring learner outcomes.
